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Abstract
Using data from the Family and Child Experiences Survey 2009 Cohort (n = 1,073), this study
considered the implications of mixed-age education for young children’s academic achievement
when they experienced continuity and/or changes in classroom age composition across two years
in Head Start (at age 3 and age 4). Results from these analyses revealed that children in
classrooms with a greater number of younger children during their second year in Head Start
exhibited fewer gains in mathematics and language and literacy. Additionally, children who
transitioned from being in classrooms with largely older classmates during year one to
classrooms with largely same-age peers during year two exhibited greater gains in academics
than children who experienced two years of mixed-age classrooms. Stability in children’s
teachers, one of the hallmarks of mixed-age programming, was not associated with children’s

academic achievement nor did it attenuate the negative consequences of mixed-age classrooms.
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Continuity and Changes in Classroom Age Composition and
Achievement in Head Start

The growing recognition of early childhood as a critical developmental period, one that
has lasting influences throughout the life course, has spearheaded the expansion of preschool
education for both 3- and 4-year-olds across the country (Duncan & Magnuson, 2014;
Yoshikawa et al., 2013). One way in which programs can expand is by including children of both
ages in the same classroom (e.g., 3- and 4-year-olds). Indeed, recent national estimates reveal
that over three quarters of children in Head Start—the largest federally funded preschool
program in the United States—are enrolled in mixed-age classrooms (Ansari et al., 2016). Other
national estimates also reveal that the majority of public and private preschool programs that
serve 3- and/or 4-year-olds have over a 12-month difference in age between the oldest and
youngest student in the classroom (National Survey of Early Care and Education, 2012, authors’
calculations), suggesting that a large proportion of preschoolers in the United States experience
mixed-age education. Even with the large number of mixed-age classrooms across the country, it
remains unclear whether these programs are designed to provide children with multiple years of
developmentally appropriate educational opportunities. In fact, to date, much of the mixed-age
education literature has focused on children’s classroom experiences during their first year in the
program and, as a result, what happens to children who go on to experience a second year in the
these types of programs, when they are often the older children, is unclear.

Some scholars also argue that continuity in children’s peers and caregivers across school
years—one of the hallmarks of mixed-age classrooms—is beneficial for children’s early learning
and development (Katz, Evangelou, & Hartmann , 1990; Veenman, 1995), whereas others
contend that these type of settings are likely less conducive for children given the demands

associated with mixed-age education (Mason & Burns, 1996). The purpose of the current
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investigation is to address these competing hypotheses by examining the academic implications
of having different-age peers across two school years and the role of teacher continuity in
evaluating the benefits and drawbacks of mixed-age classrooms in Head Start. This type of
longitudinal empirical inquiry is of growing importance given the fact that some scholars and
professional and national associations have been promoting mixed-age groupings as beneficial
for children in early childhood programs even when there has been little evidence either in
support of (or against) this type of educational programming (Katz et al., 1990).
Theoretical Underpinnings of Mixed-age Education and its Implications

Our interest in understanding the unique influence of classroom age composition across
school years is grounded in several long-standing educational and developmental models. The
overarching framework for our work is based on Bronfenbrenner’s bioecological theory, which
emphasizes the importance of contextual influences on children’s early learning and
development (Bronfenbrenner & Morris, 2006). In line with this theory, the current investigation
considers how specific proximal processes within Head Start classrooms—age composition and
teacher continuity—can influence children’s academic achievement. Bandura’s (1986) social
learning theory and Vygotsky’s (1978) theory of cognitive development also shape our
developmental framework for this study as they both contend that one of the primary
mechanisms through which development occurs in early childhood programs is through
interactions between children and their classmates. Younger children can observe older and more
skilled children in the classroom and mimic their behaviors and actions and older children can
scaffold younger children who, in turn, can cement their own skills and knowledge. When taken
together, these transactional processes among peers can constitute one of the key mechanisms
through which early childhood programs impact children’s academic and social-behavioral

development (e.g., Henry & Rickman, 2007; Justice, Logan, Lin, & Kaderavek, 2014; Mashburn,
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Justice, Downer, & Pianta, 2009; Ribeiro, Zachrisson, & Dearing, 2018).

Despite its plausible theoretical underpinnings and endorsements by national
organizations, the evidence behind these types of classrooms has been largely inconclusive when
looking at children’s early academic and socioemotional development, with some early
childhood scholars documenting positive impacts (Blasco, Bailey & Burchinal, 1993; Goldman,
1981; Guo, Tompkins, Justice, & Petscher, 2014; Justice, Logan, Purtell, Bleses, & Hojen, 2018)
and others documenting null or negative associations (Ansari et al., 2016; Bell et al., 2013;
Moller, Forbes-Jones, & Hightower, 2008; Urberg & Kaplan, 1986; Winsler, Caverly, Willson-
Quayle, Carlton, Howell, & Long , 2002). Studies of the academic benefits of mixed-age (or
multi-grade) classrooms serving children in the elementary grades has also been largely
ambiguous, with some studies documenting academic effects that were positive, negative, and
statistically indistinguishable (Ansari, 2017; Pratt, 1986; Proehl, Douglas, Elias, Johnson, &
Westsmith, 2013; Thomas, 2012; Veenman, 1995; Way, 1981). Thus, across the educational
spectrum, the empirical support for mixed-age education has been largely inconclusive.

Even with the conflicting empirical evidence in the existing literature, a study by Ansari
et al. (2016) is of note as it represents the first national study of mixed-age classrooms in the
United States for first time Head Start attendees. More specifically, Ansari et al.f (2016)
documented sizeable negative associations between mixed-age classrooms for newly enrolled 4-
year-olds’ math and language and literacy learning, and found that classroom age composition
did not have mean-level associations with the early academic success of 3-year-olds. Practically
speaking, the drawbacks of mixed-age classrooms for first-time 4-year-old Head Start attendees
amounted to approximately four to five months of academic development when they attended
classrooms that enrolled an equal number of 3- and 4-year-olds. There were, however, no

benefits or drawbacks of mixed-age classrooms for children’s socioemotional development
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(Ansari et al.,, 2016).

To date, however, no studies, including Ansari et al. (2016), have examined what
happens to the 3-year-olds in their second year of Head Start. That is, what happens to children
who spend two years in mixed-age classrooms? This type of empirical analysis has important
implications for policy and practice as the majority of children who attend Head Start at age 3
remain in the program for a second year as 4-year-olds (Puma et al., 2010). In fact, this empirical
inquiry into mixed-age education can point to one of the potential reasons why children who
experience preschool—especially Head Start—at ages 3 and 4 make greater gains during their
first year than in their second (Jenkins, Farkas, Duncan, Burchinal, & Vandell , 2016; Yoshikawa
et al., 2013). Accordingly, our first research objective was to assess the academic implications of
mixed-age classrooms for 3-year-olds during their second year in the Head Start program. Based
on the work of Ansari et al. (2016), we expected that children who were enrolled in classrooms
with a greater share of younger classmates during their second year in Head Start as 4-year-olds
would demonstrate smaller gains in areas of literacy and math.

Continuity and Changes in Classroom Age Composition

As part of the current investigation, we also consider the implications of mixed-age
education for children’s academic achievement when they experience continuity and/or changes
in classroom age composition across two years in the Head Start program. In other words, what
happens to children in the program who transition from classrooms where their classmates are
largely the same age during year one to classrooms where there are largely different age peers in
year two? Alternatively, what happens to children who are enrolled in classrooms with largely
different age peers across both school years? Taking a multi-year perspective on children’s
classroom experiences is grounded in developmental theory (Bronfenbrenner & Morris, 2006)

and can allow for a more nuanced understanding of the different ways in which classroom
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dynamics shape children’s academic success.

Perhaps mixed-age classrooms require children to be present for multiple years to reap
the maximum benefit (Lillard, 2016). For example, being a younger child in a classroom in one
year—although not benefiting them immediately (Ansari et al., 2016)—may motivate children to
be like one of their older classmates (Winsler et al., 2002) and, thus, in their second year, these
children may start school with skills that allow them to more effectively scaffold for their
younger peers and cement their own skills and knowledge. On the other hand, a recent report
from the Department of Education clearly shows that the vast majority of educators feel
underprepared to individualize and differentiate their instruction (Manship, Farber, Smith, &
Drummond, 2016), and therefore, it is also conceivable that regardless of children’s prior
experiences in mixed-age settings, these types of environments are not optimal for their early
learning. Regardless of the outcome, this type of longitudinal empirical inquiry is of utmost
importance because these transitions across years likely represent qualitatively different
experiences that might alter the meaning of mixed-age education for children in any given year.
Examining 3-year-olds in the Head Start program in particular presents a unique opportunity to
assess the implications of such transitions and we address this objective concerning children’s
classroom transitions in two different ways.

First, we use continuous measures of classroom age composition at years one and two,
and then in the second set of analyses, we cross two sets of categorical indicators of high and low
levels of same-age peers (for similar methods see: Burchinal, Vandell, & Belsky, 2014). The first
set of analyses captures whether each unit increase in different age peers during year one
moderates the effect of classroom age composition during year two (i.e., a linear effect). In the
second set of analyses we test for the multiplicative effects of high (versus low) levels of

different age peers across the two Head Start years using standard deviation cut points (see also,
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Ansari et al., 2016). In doing so, the second set of analyses captures potential non-linear effects
that tap into qualitatively different classroom transitions (e.g., transitioning from different age
classrooms at age 3 to same-age classrooms at age 4).

As discussed by Weiland and Yoshikawa (2014), there is no consensus for selecting a
threshold, but possibilities include inflection points, conceptually defined points, empirically
identified points, in addition to nonlinear methods. For the purposes of the present investigation,
we test conceptually defined points that correspond to classrooms in which >30% of children are
of a different age. These estimates were based on prior work with these data that suggest that
classrooms where 20-30% of children are of a different age represent qualitatively different
experiences (Ansari et al., 2016). It is important to note that similar thresholds of 25-30% have
also been used to demarcate preschool classrooms with economic diversity (Miller, VVotruba-
Drzal, McQuiggan, Shaw, 2017; Weiland & Yoshikawa, 2014). However, given the largely
exploratory nature of this objective and the limited work in this area, we also examined two other
thresholds that corresponded to classrooms in which: (a) >50% of children’s classmates and (b)
>70% of children’s classmates were of a different age. And given the exploratory nature of this
question, we did not make directional hypotheses regarding the implications of children’s
classroom transitions for their math and reading achievement.

Continuity of Caregivers and Teachers in Mixed-age Classrooms

Finally, one of the hallmarks of the mixed-age model of education is the continuity of
teachers and caregivers, which allows children to develop stronger relationships with their
teachers (McMullen, Yun, Mihai, & Kim, 2016; Veenman, 1995). The practice of teacher
continuity is grounded in attachment theory (Ainsworth, Blehar, Waters, & Wall, 1978) and
scholars have found that building stronger relationships with teachers is linked with more

optimal school readiness gains (Elicker & Fortner-Wood, 1995; Tran & Winsler, 2011). Similar
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to mixed-age environments more generally, continuity of teachers and caregivers has received a
number of endorsements by several national organizations (e.g., the National Association for the
Education of Young Children; the National Head Start Association and Early Head Start; Zero to
Three) despite the limited research in this area (Sosinsky, Ruprect, Horm, Kriener-Althen, &
Halle, 2016). In fact, proponents of mixed-age education have also long contended that one of
the primary reasons why children in mixed-age classrooms are more likely to succeed is their
exposure to continuity in caregivers (Katz et al., 1990; Veenman, 1995).

To our knowledge, however, there has been limited empirical inquiry into the potential
benefits of teacher continuity across school years within the context of mixed-age classrooms,
especially in large-scale and routinely implemented programs. That is, although there is evidence
that teacher-turnover within a year results in less optimal school performance for young children
(e.g., Markowitz & Bassok, 2018; Tran & Winsler, 2013), whether teacher continuity across
school years facilitates children’s early learning and development in the context of mixed-age
classrooms is unknown. In the few known studies that have examined continuity of teachers
across school years, the evidence has been mixed, with some early childhood scholars finding
benefits of teacher continuity for children’s socioemotional development (e.g., Howes &
Hamilton, 1993; Howes et al.,1999; Owen, Klausli, Mata-Otero, O’Brien-Caughy, 2008;
Ruprecht, Elicker, & Choi, 2016) and others documenting mixed effects (Horm et al., 2018).

In terms of young children’s academic achievement in particular, continuity in caregivers
across school years might promote their academic learning and buffer the harmful effects of
mixed-age classrooms because this practice allows teachers to have more familiarity with
children’s abilities and, therefore, these teachers might be more successful in matching the
content of their curriculum with children’s individual needs. However, in one of the only known

studies in this area, Horm and colleagues (2018) found no evidence to suggest that continuity of
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caregivers and teachers across years was linked with improvements in young children’s language
and literacy development.

Given the dearth of empirical inquiry in this area, especially in the context of mixed-age
classrooms, our final research objective was to determine whether: (a) teacher stability across
two years of preschool is associated with children’s early academic learning; and (b) whether
continuity in teachers attenuates (or amplifies) the effects of mixed-age classrooms. In light of
some of the existing educational literature that suggests that continuity in caregivers within (and
across) years is potentially positive for children’s early learning and adjustment (e.g., Howes &
Hamilton, 1993; Howes et al.,1999; Markowitz & Bassok, 2018; Phillips et al., 1994; Tran &
Winsler, 2011), we hypothesized that having the same teacher across two years of Head Start
would mitigate some of the negative effects of mixed-age classrooms as this would allow
teachers to better align the classroom environment to children’s individual needs.

The Current Study

When taken together, the current investigation builds on prior work in this area and takes
a number of steps to advance our knowledge of mixed-age education, which is the dominant
model of educating young children in many early childhood programs, including in Head Start
(Ansari et al., 2016; National Survey of Early Care and Education, 2012). Specifically, we first
describe: (a) the frequency of mixed-age classroom participation across two years of Head Start;
(b) the extent to which children in Head Start experience an increase or decrease in the number
of same- and different-age peers across school years; and (c) the number of Head Start attendees
who remain with the same teacher for two years (Aim 1). We then examine children’s math and
reading achievement as a function of mixed-age classrooms across two school years (Aim 2)
with a focus on continuity and changes in their classroom experiences (Aim 3). In addressing

these objectives, this investigation also considers the role of teacher continuity across school
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years within mixed-age classrooms in Head Start (Aim 4).

Given the large number of mixed-age classrooms in early childhood programs across the
United States (Ansari et al., 2016; National Survey of Early Care and Education, 2012), the
results of the current investigation can have important implications for the implementation of
mixed-age education. These findings can also provide important insight into why prior
evaluations of Head Start have found that older children do not benefit as much from their
enrollment in the program as do younger children (Puma et al., 2010) and why the added
academic benefits of each additional year of Head Start tends to diminish (Jenkins et al., 2016;

Yoshikawa et al., 2013).

Method

The Family and Child Experiences Survey (FACES) 2009 investigation is a nationally
representative sample of 3,349 3- and 4-year-old first time Head Start attendees across 60
programs and 486 classrooms. Children and families who participated in the FACES study were
sampled from all 50 states and the District of Columbia and assed either annually or biannually
from entry into Head Start through the end of kindergarten (see Moiduddin et al., 2012 for
sampling information). For the purposes of the current study, we focused on the 3-year-old
cohort (n = 1,954) and their experiences across the 2009-2010 school year (i.c., children’s 3 year
old year in Head Start) and 2010-2011 school year (i.e., children’s 4 year old year in Head Start),
as these periods capture the two years children were enrolled in the Head Start program.

We restricted our sample to the 3 year olds—defined as those children who were two
years away from kindergarten entry and participated in the data collection through the spring of
2011. These criteria resulted in 823 children being dropped. Even though we restricted our
sample to children who were eligible for kindergarten two years after their entry into Head Start,

15 children enrolled in kindergarten anyway and, thus, were dropped. Finally, we required that
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children had not switched classrooms during year one, resulting in an additional 43 children
being dropped from our analytic sample. When taken together, these exclusion criteria resulted
in a final sample of 1,073 children who were drawn from 402 classrooms across 118 centers. The
majority of children in our final sample were identified as either Latino (37%) or Black (34%).
During the spring of 2011, children were, on average, 5.01 years of age (SD = 0.31). Roughly
54% of these children had mothers who were unemployed and 35% of children had mothers with
less than a high school education (for other sample demographics, see Table 1).

It is important to note that our final analytic sample of 1,073 children was similar to the
1,644 children who only participated in Head Start for one year (see: Ansari et al., 2016).
However, even when weighted to account for cross-wave attrition, children who were excluded
because they did not have a valid weight in Year 1 were more likely to be White, whereas
children who participated throughout Year 1 and Year 2 were more likely to be Latino.
Measures

Weighted descriptives for all focal variables are provided in Tables 1 and 2.

Classroom age composition during year one. During the fall of 2009, teachers reported
how many children were in their classroom, and how many were 3, 4, and 5 years of age.
Because there were only a small number of 5-year-olds at the beginning of the school year, we
dichotomized children as 3 years old or younger or 4 years or older (see also, Ansari et al., 2016;
Moiduddin et al., 2012). Then, we then divided the number of 3-year-olds by the overall class
size to create our indicator of classroom age composition during year one.

Classroom age composition during year two. Unlike the year one reports of classroom
age composition, during the second Head Start year we had access to teacher reports of
classroom age composition at the end of the year (spring of 2011). Specifically, teachers reported

how many children were in their classroom and how many children were 3 years of age or
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younger, 4 years of age, and 5 years of age. We divided the number of children across each age
group by the class size to create our focal independent variables of classroom age composition
during year two (i.e., the percent of 3-, 4-, and 5-year-old children).

Teacher stability. Teacher stability across the two Head Start years was coded based on
the unique teacher identification numbers. Teacher change was defined as the children who had
two different teacher codes across these two years (0= child experienced a teacher change),
whereas teacher stability was defined as the children who had the same teacher identification
number across the two time points (1= child had the same teacher).

Children’s academic achievement. At each wave of data collection, children’s language
and literacy skills were directly assessed with the Woodcock-Johnson Letter Word Identification
(o’s = 0.85-0.93) and Spelling tests (a’s = 0.79-0.87; Woodcock, McGrew, & Mather, 2001) and
the Peabody Picture Vocabulary Test (a’s = 0.93-0.97; Dunn & Dunn, 1997). Similar to prior
studies (Ansari et al., 2016; Duncan et al., 2015; Jenkins et al., 2018), we created a composite for
early reading achievement because each of the outcomes followed a similar pattern. Children’s
math skills were also directly assessed with the Woodcock-Johnson Applied Problems subscale
(Woodcock et al., 2001) and with assessments from the Early Childhood Longitudinal Study-
Birth Cohort (a’s = .80-0.92; Snow et al., 2007). Children who came from non-English-speaking
households were screened for their English proficiency prior to each assessment, and if they did
not pass the test, they were assessed in Spanish (2-26% across waves).

Covariates. All of the models discussed below control for an extensive set of child and
family covariates that are listed in Table 1. The covariates in our models are largely informed by
biecological theory (Bronfenbrenner & Morris, 2006) and tap into aspects of children’s lives that
prior studies have shown are linked with their development and may be associated with the types

of classrooms that they experience. Thus, in controlling for these covariates, our statistical
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models isolate the associations between the age composition of classrooms from other factors
that might covary with both children’s early academic learning and the classrooms that serve
different age children. These child and family covariates were almost always reported on by
children’s parents and include aspects of household structure (i.e., mothers’ marital status and
household size), socioeconomic status and parents’ mental health (i.e. mothers’ education, ratio
of income to poverty, employment, and depressive symptoms [as measured by the Center for
Epidemiologic Studies Depression Scale; Radloff, 1977]), and child characteristics (i.e., gender,
race/ethnicity, age at Head Start entry, home language, and language of assessment).

As part of these covariates, we also included classroom-level factors from both Head
Start years in order to isolate the unique “effects” of classroom age composition (for
descriptives, see Table 2). More specifically, in our models we also control for: child/teacher
ratios, child/adult ratios, class size, teachers’ depressive symptoms (as measured by the Center
for Epidemiologic Studies Depression Scale; Radloff, 1977), hours of school per week,
multilingual instruction (0 = no, 1 = yes), teachers’ years of experience, teachers’ years of
education, whether teachers’ degrees are in early childhood education, teachers’ race/ethnicity,
teachers’ hourly salary, teachers’ benefits (e.g., paid leave, sick leave), an indicator for whether
teachers taught in multiple classrooms (0 = no, 1 = yes), and teacher-child interaction quality as
measured by the Classroom Assessment Scoring System (Pianta, La Paro, & Hamre, 2008).
Teachers generally reported on these classroom covariates.

Finally, all of our statistical models presented below adjusted for children’s academic
skills during the fall of 2009 and spring of 2010, which is recognized as one of the strongest
adjustments for omitted variable bias (for more details see: National Institute of Child Health and
Human Development Early Child Care Research Network & Duncan, 2003). We also controlled

for the length of months between assessments.
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Analytic Strategy

All analyses were estimated with Stata (StataCorp, 2009) and Mplus (Muthén & Muthén,
1998-2013). To address Aim 1 and provide a snapshot of the focal variables of interest, we
estimated weighted descriptive statistics (e.g., means and standard deviations) in Stata. Then, to
address our focal research objectives, we estimated five sequential models within an OLS
regression framework. Specifically, to address Aim 2 of this investigation (i.e., assess the main
effects of classroom age composition during year two) we estimate a series of models in the
Mplus program. Our first model compares the experiences of children when they were enrolled
in Head Start classrooms with different proportions of younger and older children. As part of this
effort, we also tease apart the proportion of younger children who were 3 and 4 years of age
during the second Head Start year.

In order to address Aim 3 (i.e., evaluate the implications of continuity and changes in
classroom age composition), our next set of models included interaction terms between the
continuous indicators of classroom age composition during years one and two. We also estimated
models that considered the transitions children experienced across school years using standard
deviation cut points as a means of looking at qualitatively different classroom transitions. Our
final set of analyses included interaction terms between classroom age composition during year
two and teacher stability as a means of addressing Aim 4 (i.e., consider the implications of
teacher stability across school years within mixed-age classrooms in Head Start).

In addition to the details outlined above, all models: (a) were clustered at the classroom
level using TYPE = COMPLEX to account for non-independence in child outcomes (ICCs = .20-
.25); (b) were weighted to account for variation in the probability of selection as well as
eligibility and attrition (weight = PRAL13WT); (c) employed full information maximum

likelihood estimation (Schafer & Graham, 2002) to address missing data (the average amount of
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missing data was 9% and missing data for any one variable ranged from 0 to roughly 45%); and
(d) controlled for all of the covariates listed in Tables 1 and 2. Finally, it is important to note that
all continuous variables have been standardized to have a mean of zero and standard deviation of
one and, thus, all coefficients correspond to effect sizes (e.g., a Cohen’s d).
Results

Nature and variability of classroom age composition and teacher continuity. At the
beginning of Year 1 of Head Start, 58% of children’s classmates were 3 years of age and 42% of
children’s peers were 4 years of age. At the end Year 2 when children were, on average, 5 years
of age, 14% of children’s peers were 3 years of age, 46% were 4 years of age, and 39% were 5
years of age. Roughly four in ten children also had the same teacher across both years in Head
Start. For a breakdown of the classroom transitions based on the three thresholds, see Table 2.

Implications of age composition in year two of Head Start. As can be seen in Models
1 of Table 3, we found that when there was a greater share of younger children, the older
children in the classrooms displayed fewer gains in reading and math with effect sizes
corresponding to 7% and 5% of a standard deviation, respectively. When we separated the
proportion of younger children into two variables that captured the proportion of children who
were 3 years of age and the proportion who were 4 years of age, we found that the associations
were negative for both groups as compared with 5-year-olds, but only the contrast with 3-year-
olds reached conventional levels of statistical significance (and only for reading; see Models 2).
These coefficients were not significantly different from one another (Wald x? = |0.07-1.41|, ns).
In other words, the negative implications of mixed-age education were driven equally by the
both groups of younger children in the classroom, supporting our use of a combined indicator.

To put these findings in context, we translate the statistical representation of these effect

sizes into a more readily interpretable form of months of development (these estimates are
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calculated by dividing the standardized difference in academic test scores by the regression slope
of children’s age; Bradbury, Corak, Waldfogel, & Washbrook, 2011). On average, children in
the study sample demonstrate a 5-7% of a standard deviation increase in reading and math per
month and, thus, the negative associations between classroom age composition and children’s
achievement translate to roughly 0.70 and 1.40 months of lost opportunities in math and reading.
Continuity and changes in age composition. Having established the negative
associations between classroom age composition and children’s math and language and literacy
learning during the second Head Start year, we next examined whether the age composition
during their first year also had implications for children’s early academic learning a year later.
Results from these analyses revealed that there was no relation between classroom age
composition from the prior school year (Fall 2009-Spring 2010) with changes in children’s
academic achievement through the spring of the following year (see Models 1 and 2). As part of
these analyses, we also examined whether these potential associations were moderated by
classroom age composition in year two and found no evidence for moderation (see Model 3).
Although the continuous cross-year classroom composition interactions were not
statistically significant, we did find some evidence to suggest that certain transitions based on
our thresholds were more beneficial than others (see Table 4). Specifically, children who
transitioned from different age classrooms—where they were the younger children in year one—
to classrooms that consisted of largely same-age peers in year two, made the stronger gains in
reading and math than children who remained in different-age classrooms across both years.
Effect sizes ranged from 15-38% of a standard deviation (depending on the threshold
specification). And although less consistent, there was also some trend-level evidence to suggest
that children who transitioned from same age classrooms in year one to different age classrooms

in year two demonstrated weaker reading and math skills than children who transitioned from
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different age to same age classrooms, with effect sizes of 13-26% of a standard deviation.

Continuity and changes in children’s teachers. Our final set of analyses considered
whether having the same teacher across both years in Head Start could buffer the negative
associations between classroom age composition and children’s academic growth. We found that
having the same teacher across both school years did not influence children’s academic
achievement (see Models 1 and 2 of Table 3) and there was no evidence for moderation (see
Model 4 of Table 3). Thus, having larger proportions of younger classmates when children were
4 years of age was negatively related to children’s academic school performance regardless of
children’s experiences with stability and/or changes in their teachers.

Discussion

With the continued expansion of early care and education programs serving young children
across the country (Duncan & Magnuson, 2013; Phillips et al., 2017; Yoshikawa et al., 2013),
there has been a growing need to understand how different classroom factors are linked with
children’s early learning and development. The current study sought to address important gaps in
the extant literature with regards to the potential role of classroom age composition and the early
academic achievement of children over the course of two years in the Head Start program. When
taken together, the results of the current investigation have three take home messages.

First, despite its theoretical underpinnings (Bandura, 1986; Vygotsky, 1978) and
endorsements by national organizations (Katz et al., 1990), the results from the current
investigation reveal that mixed-age classrooms may be problematic for the older children in
these classrooms. Children who were enrolled in classrooms with a larger share of younger
classmates during their second year in Head Start demonstrated fewer gains in reading and math.
Although the effect sizes for the associations between classroom age composition and children’s

academic learning might appear small when compared with conventional standards, these
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associations translate to roughly one month of development and are comparable to prior analyses
of classroom age composition for first time Head Start attendees (7% of a standard deviation;
Ansari et al., 2016). Moreover, the effect sizes of classroom age composition were comparable to
the effects of classroom quality documented in prior meta-analyses (Keys et al., 2013),
suggesting that classroom age composition has non-negligible effects on children’s academic
learning as compared with other dimensions of the classroom that have received extensive
attention.

Thus, this study both extends and replicates the findings of Ansari et al. (2016) who
found that newly enrolled 4-year-olds exhibited less optimal academic achievement in mixed-
aged classrooms, by illustrating the implications of mixed-age education for the academic
achievement of a different sample of Head Start attendees who experienced a second year in the
program. Put a different way, despite having qualitatively different educational experiences, both
newly enrolled 4-year-olds and 4-year-olds who had experienced a prior year in the Head Start
program demonstrate fewer gains in areas of math and reading when they had a larger number of
younger classmates. With the growing emphasis on replication as a key component of scientific
inquiry (Duncan, Engel, Claessens, & Dowsett, 2014), our findings serve as an important
confirmation of the potential negative effects of mixed-age classrooms for the academic
achievement of 4-year-olds in Head Start, regardless of their prior educational experiences.

In light of the associations documented in this study, one might wonder why mixed-age
groupings are not beneficial for older children. These negative associations likely have to do
with the fact that early childhood educators are generally not well prepared to teach in these
types of classrooms and, consequently, they struggle with managing the needs of their students
(Manship et al., 2016; Mason & Burns, 1996). That is, teachers in these classrooms are faced

with the challenge of adjusting their instructional practices to a wide range of ages and skill
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levels relative to classrooms with more uniform age levels, and what may end up happening is
that they target their classroom instruction to children at the lower end of the age distribution.
Reflecting these possibilities, a study by Ansari and Pianta (2018a) with a separate dataset of
pre-K classrooms across eight states found that preschool teachers who taught in classrooms with
greater age diversity demonstrated a decrease in instructional, emotional, and organizational
support across the school year. Other studies have also found that teachers in mixed-age
classrooms spend significantly less time in academic and teacher-directed instruction (Ansari,
2017). Thus, mixed- and single-age classroom environments are likely to be different in
important ways that have ramifications for children’s academic learning. Even with these
possibilities, the specific reasons why older children do less well academically in mixed-age
classrooms is not well understood, which is quite surprising given the wide prevalence of
preschool classrooms in the United States that serve different age children. For these reasons,
future studies should more carefully consider the underlying mechanisms for these associations.
Second, our transition analyses revealed even though children were performing less well
academically when they were enrolled in classrooms with a larger share of younger children, the
children who transitioned from classrooms where they were the younger children at age 3
(classmates were largely 4- and 5-year-olds) to classrooms where there were largely with same-
age peers at age 4 (largely 4- and 5-year-olds) made greater gains in academics as compared with
children who remained in different age classrooms. Whereas these associations were observed
when looking at thresholds, we found no evidence of moderation when using continuous
variables. Although some researchers have advised that continuous variables should not be
categorized when testing for interactions (DeCoster, Iselin, & Gallucci, 2009), this approach
assumes that the effect of one variable increases linearly with the other. As demonstrated here,

the categorical approach, but not the continuous approach, detected significant differences.
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To our knowledge, however, this is the first study of the academic development of young
children enrolled in mixed-age classrooms across multiple school years. Accordingly, even
though Ansari et al. (2016) found that 3-year-olds did not benefit academically from having
older classmates during their initial year in Head Start, our results indicate that there may be
academic benefits that emerge later on, which are supported (i.e., transitioning to same-age
classrooms) and potentially undermined (i.e., remaining in different age classrooms) by
children’s experiences during the following year. Considering that this study—to our
knowledge—is one of the first attempts to understand these classroom transitions, continued
work is necessary to determine whether our results replicate using different methodologies in
addition to different samples of children and families in different types of early childhood
programs. This type of empirical inquiry is all the more important given both the null and
significant patterns documented when examining the classroom transitions.

Finally, although the continuity of teachers and caregivers has long been recognized as
one of the cornerstones of mixed-age programs (Veenman, 1995), there has been little to no
inquiry into the potential benefits of these practices within the context of contemporary mixed-
age classrooms. Indeed, much of the discourse surrounding teacher and caregiver stability has
been grounded in attachment theory (Ainsworth et al., 1978) and has focused on intra-year
changes in caregivers rather than across school years (Phillips, Voran, Kisker, Howes,
Whitebook, 1994; Markowitz & Bassok, 2018; Tran & Winsler, 2011). Accordingly, the results
of the current investigation extend what is known on this subject matter and indicate that the
continuity in caregivers and teachers did not have implications for children’s early academic
achievement (for similar findings see: Horm et al., 2008). Just as importantly, however, our
results also revealed that continuity in teachers did not minimize the harmful effects of mixed-

age classrooms, suggesting that having a larger share of younger classmates in the second year of
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Head Start was negatively related to children’s academic achievement, and having the same
teacher across the two school years did not buffer against this negative association.

Given these findings, there are several implications for both policy and practice. In terms
of policy, the results from this investigation suggest that we must pay much closer attention to
the ways in which children are placed in classrooms. Given that age cutoffs are likely not
feasible in many early childhood programs across the country, one point of intervention might be
thinking more carefully about which teachers are assigned to classrooms and investments in
teacher professional development. For example, professional development programs that target
teachers ability to differentiate their classroom practices is likely to be critical because the vast
majority of early childhood educators struggle with this dimension of teaching (Manship et al.
2016). At the same time, however, it is also important to acknowledge that a recent evaluation of
a professional development coaching intervention (MyTeachingPartner; Pianta, Mashburn,
Downer, Hamre, & Justice, 2008) found that the intervention was ineffective in age diverse
settings (Ansari & Pianta, 2018b), which means that professional development opportunities
likely need to be tailored to the specific needs of teachers in mixed-age classrooms. An
alternative focus might be on teacher education, which a prior study found can mitigate some
(but not all) of the negative effects of mixed-age classrooms (Purtell & Ansari, 2018).

Beyond professional development and educational opportunities for teachers, and as
briefly discussed above, other aspects of the classroom ecology also require careful attention. For
example, in the presence of wide age and skill variability, teachers may use small group
instruction to more effectively target their students’ needs. Teachers can use these grouping
strategies as a means of exposing children to peers of the same age and skill level (i.e.,
homogeneous groupings), or alternatively, grouping children of varying ages and skill levels

(i.e., heterogeneous groupings), both of which have the potential to shape children’s academic
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learning (Chien et al., 2010; Connor, Morrison, & Slominski, 2006).

Despite these contributions to the early childhood and educational literatures, the results
of this investigation need to be interpreted in light of its limitations. First, we were limited in our
ability to pinpoint child age to the month, as we relied on teacher reports. Furthermore, because
the teachers reported on children’s age in the fall in the first year and the spring of the second
year, our measure is not parallel across the two years. Second, even though we took several
precautions to address concerns regarding omitted variable bias, caution is warranted when
interpreting these findings as unmeasured sources of bias may still exist. The best test of the
academic impacts of mixed-age education would be randomly assigning children to classrooms
of different ages across multiple years, which might not be feasible. Additionally, the small
sample size for some of the classroom transitions limited our ability to detect significant
differences when effect sizes were smaller, which points to the importance of large-scale data
collection efforts that allow for a careful examination of children’s educational experiences
across multiple school years. However, in our analyses of classroom transitions, we estimated
several different thresholds and our findings were largely the same across the various
specifications, which tempers this limitation. And even though this study focused on children’s
academic achievement, there are other dimensions of children’s development that require
attention, such as their social competence and executive functioning. Unfortunately, however,
the social behavior measures in the FACES 2009 data were based on teacher report, which has
many limitations, especially in the context of mixed-age classrooms where these reports of
individual children are likely made relative to children’s classmates.

Moreover, given the high percentage of children from Hispanic and Spanish speaking
backgrounds in early childhood programs in the United States, it is also important for future

studies to consider how these children experience mixed-age classrooms as compared with their
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English-speaking classmates. Finally, the external validity of our findings is limited and is only
applicable to Head Start programs, which is why continued research is necessary on the
experiences of children in other types of early childhood programs from across the country. It is
certainly possible that educational models that place an explicit emphasis on the mixing of ages
(e.g., the Montessori Method; Lillard, 2016) result in more optimal outcomes than those
documented herein which involved mixed-age classrooms that were not based in pedagogy.
With these limitations and future directions in mind, the present investigation pushes the
early childhood field forward and advances our knowledge about age composition in Head Start
by providing insight into the ramifications of mixed-age classrooms across multiple school years.
Considering that many 3-year-olds who attend Head Start remain in the program for a second
year (Puma et al., 2010), our results indicate that we must pay closer attention to children’s
classroom experiences across school years in order to ensure that they receive enriched
educational experiences prior to the transition to kindergarten. Otherwise, children may not reap
the maximum benefit possible from Head Start and enter kindergarten at a disadvantage. At the
end of the day, despite the fact that mixed-age classrooms have been promoted as a successful
educational strategy, the results of this study suggest that caution is warranted when
implementing these types of classrooms and that continued empirical inquiry is necessary before

firm conclusions can be drawn about the benefits and drawbacks of mixed-age education.
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Table 1.
Weighted descriptives child and household variables.

33

Mean (SD) or

Variables proportion
Child gender (proportion female) 0.49
Child race
White 0.20
Black 0.34
Latino 0.37
Asian/other 0.08
Child age at entry into Head Start (fall 2009) 41.13 (3.68)
Child age at spring 2011 60.16 (3.71)
Months between fall 2009 and spring 2010 assessments 5.69 (1.87)
Months between spring 2010 and spring 2011 assessments 11.53 (0.72)
Language of assessment
English (fall 2009) 0.74
English (spring 2010) 0.89
English (spring 2011) 0.98
Mothers’ marital status
Married 0.32
Not married 0.17
Not two parent household. 0.51
Mothers’ education
Less than high school 0.35
High school diploma 0.36
Some college 0.22
Bachelor’s degree 0.06
Mothers’ age (mean years) 28.93 (5.86)
Household size (mean number of people) 4.68 (1.65)
Mothers’ employment
Full time 0.26
Part time 0.21
Unemployed 0.54
Mothers’ depressive symptoms 4.96 (5.96)
Ratio of income to poverty 2.52 (1.35)
Household language (English) 0.75
Child outcomes
Language (fall 2009) 81.33 (19.48)
Language (spring 2010) 85.05 (16.68)
Language (spring 2011) 91.77 (14.87)
Letter word identification (fall 2009) 298.67 (22.48)
Letter word identification (spring 2010) 315.65 (25.88)
Letter word identification (spring 2011) 337.91 (25.99)
Spelling (fall 2009) 331.89 (25.75)
Spelling (spring 2010) 350.62 (27.37)
Spelling (spring 2011) 381.46 (28.18)
Math (fall 2009) 10.89 (4.89)
Math (spring 2010) 15.19 (6.80)
Math (spring 2011) 24.75 (7.74)

Notes. Proportions might not sum to 1.00 due to rounding.
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Table 2.
Weighted descriptives for focal classroom variables

Mean (SD) or proportion

Variables Year 1 Year 2
Classroom age composition
Proportion 3 year olds 0.58 0.14
Proportion 4 year olds 0.42 0.46
Proportion 5 year olds 0.39
Classroom transitions: Thirty percent threshold
Younger different-age to older different-age classroom - 0.52
Younger different-age to older same-age classroom - 0.05
Younger same-age to older different-age classroom --- 0.33
Younger same-age to older same-age classroom --- 0.10
Classroom transitions: Fifty percent threshold
Younger different-age to older different-age classroom --- 0.32
Younger different-age to older same-age classroom --- 0.14
Younger same-age to older different-age classroom - 0.32
Younger same-age to older same-age classroom - 0.22
Classroom transitions: Seventy percent threshold
Younger different-age to older different-age classroom - 0.09
Younger different-age to older same-age classroom - 0.16
Younger same-age to older different-age classroom --- 0.27
Younger same-age to older same-age classroom --- 0.49
Same teacher from year 1 to year 2 0.36
Child/teacher ratio 8.42 (2.13) 8.66 (1.82)
Child/adult ratio 7.30 (2.16) 7.69 (1.86)
Class size (mean number of children) 16.83 (2.24) 17.82 (2.02)
Teachers’ depressive symptoms 4.78 (5.07) 4.16 (5.28)

Hours of school per week
Multilingual instruction

25.18 (11.72)
0.33

27.11 (11.55)
0.29

Teachers’ years of teaching experience 13.09 (8.76) 13.02 (9.05)
Teachers’ education

High school 0.05 0.06

Some college 0.12 0.12

Associates 0.35 0.31

Bachelors 0.34 0.37

Some graduate school 0.13 0.13
Teachers’ degree in early childhood education 0.93 0.92
Teachers’ race

White 0.41 0.40

Black 0.36 0.37

Latino 0.20 0.17

Asian/other 0.02 0.05
Teachers’ hourly salary ($) 14.07 (6.20) 14.02 (6.35)
Teachers’ benefits (scale from 0-9) 6.79 (2.13) 6.95 (1.97)
Teacher teaches multiple classes 0.16 0.15
Teacher-child interaction quality 4.11 (0.50) 4.13 (0.54)

Notes. Proportions might not sum to 1.00 due to rounding.
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Table 3.
Results of models predicting children’s early academic achievement.
Reading Math
Variables Model1  Model 2  Model 3 Model 4 Model 1  Model 2 Model 3 Model 4
Proportion of younger peers during year 2 -0.07 * 0.07* -0.06 -0.05* -0.05*  -0.03
(0.03) (0.03) (0.03) (0.02) (0.02) (0.03)
Proportion of 3 year olds during year 2 -0.08 ** -0.04
(0.03) (0.03)
Proportion of 4 year olds during year 2 -0.03 -0.04
(0.03) (0.03)
Proportion of same age peers during year 1 0.00 -0.01 0.00 0.00 0.01 0.01 0.01 0.01
(0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03) (0.03)
Stability in teacher from year 1 to year 2 0.04 0.05 0.04 0.05 -0.02 -0.02 -0.02 -0.00
(0.06) (0.06) (0.06) (0.06) (0.05) (0.06) (0.06) (0.06)
Classroom age composition in year 1 X year 2 0.04 0.04
(0.03) (0.03)
Proportion of younger peers during year 2 X teacher stability -0.03 -0.07
(0.06) (0.05)

Notes. All continuous variables were standardized (mean of 0 and standard deviation of 1), and therefore the unstandardized regression coefficients in this table
correspond to effect sizes (i.e., standard-deviation units). R?=0.61 and 0.64 for reading and math, respectively. Models adjusted for the clustering of children
in classrooms and all covariates listed in Tables 1 and 2. *** p <.001. **p <.01. * p <.05. T p <.10.
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Table 4.

Results of transition models predicting children’s early academic achievement.
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Thirty percent threshold

Younger different-age peers
Older different-age peers

Younger different-age peers
Older same-age peers

Younger same-age peers
Older different-age peers

Math Reading Math Reading Math Reading
Younger different-age peers
Older different-age peers
Younger different-age peers 0.31 ** 0.38 **
Older same-age peers (0.11) (0.14)
Younger same-age peers 0.11 0.12 F -0.20 T -0.26 T
Older different-age peers (0.06 (0.07) (0.12) (0.14)
Younger same-age peers 0.14 0.11 -0.18 -0.26 0.03 -0.00
Older same-age peers (0.11) (0.13) (0.15) (0.17) (0.10) (0.12)
Fifty percent threshold

Younger different-age peers
Older different-age peers

Younger different-age peers
Older same-age peers

Younger same-age peers
Older different-age peers

Math Reading Math Reading Math Reading
Younger different-age peers
Older different-age peers
Younger different-age peers 0.17* 0.157
Older same-age peers (0.07) (0.08)
Younger same-age peers 0.06 0.09 -0.11 -0.07
Older different-age peers (0.07) (0.07) (0.08) (0.08)
Younger same-age peers 0.16 * 0.11 -0.01 -0.04 0.10 0.03
Older same-age peers (0.08) (0.09) (0.09) (0.10) (0.07) (0.08)

Seventy percent threshold

Younger different-age peers
Older different-age peers

Younger different-age peers
Older same-age peers

Younger same-age peers
Older different-age peers

Math Reading Math Reading Math Reading
Younger different-age peers
Older different-age peers
Younger different-age peers 0.23* 0.24*
Older same-age peers (0.10) (0.11)
Younger same-age peers 0.10 0.06 -0.13 ¢ -0.18 *
Older different-age peers (0.10) (0.10) 0.08) (0.09)
Younger same-age peers 0.11 0.11 -0.12 -0.13 0.02 0.05
Older same-age peers (0.09) (0.09) (0.07) (0.08) (0.06) (0.07)

Notes. Columns are the referent group. Focal predictors are the rows. All continuous variables were standardized
(mean of 0 and standard deviation of 1), and therefore the regression coefficients in this table correspond to effect
sizes (i.e., standard-deviation units). Models adjusted for the clustering of children in classrooms and all covariates
listed in Tables 1 and 2. *** p <.001. ** p < .01. * p<.05. ¥ p<.10.



